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The invention relates 
Co a telecommunications 
networic compxising high 
mobility subscribers, for 
which no most likely access 
point can be determined 
and the subscriber numbers 
of which do not include 
immediate information 
of the actual location 
of a subscriber. In 
addition to the high 
mobility subscribers, 
the telecommunications 
network comprises 
semi-fixed subscribers 
aod/or fixed subscribers, 
for which it is possible to 
determine their most likely 
access point (PBX) and 
the subscriber numbers of 
which indicate their most 
likely access point (PBX) 
and whereby, in case of 


GSM 


PBX 

< 1— 

HMSC 


QMSC 

^ MSiSON \ \ 


< 



ISDN 


HLR 


incoDodng calls, the first exchange (GMSC) to process a call in the telecommunicatioDS netwoik routes die call on the basis of tbeir 
subscnber number directly to an exchange (HMSC) serving their most likely access point. 
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Telecommunications network 

Field of the Invention 

The invention relates to a teleconununications 
5 network comprising exchanges, subscriber stations, at 

least part of them capable of moving in the network, as 
well as at least one subscriber data base for maintain- 
ing location information of subscribers, 

10 Background of the Invention 

At present, various kinds of developed cellular 
radio networks are in use and under development, in 
which a geographical area covered by a network is di- 
vided into smaller separate radio coverage areas, i.e. 

15 cells, in such a way that, when being in a cell, a radio 

station communicates with a fixed network over a fixed 
radio station located in the cell. Radio stations be- 
longing to a system may move freely within the area of 
the system from one cell into another. One such system 

20 is a digital mobile telephone system GSM. When a sub- 

scriber, being in the same system or in an external sys- 
tem, wishes to call to a Mobile Station (MS) of such a 
system, the cellular radio network must know the actual 
location of the MS in order to be able to route the 

25 call. A number dialled by a calling subscriber does not 

contain any information on the actual location of the 
called MS. In other words, numbering in developed mobile 
telephone networks (e.g. in a GSM system ) does not de- 
pend on a physical access point. In the present mobile 

30 telephone networks, there are no fixed access points, 

but only traffic channels in public use, which channels 
are used by mobile subscriber stations. A connection 
established is always based on the use of identity. In 
a fixed telephone network (PSTN), all numbers (except 

35 new Personal Numbers and UPT numbers) indicatre a certain 
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fixed physical extension and a routing takes place di- 
rectly on the basis of "the address number" of the sub- 
scriber. On the other hand, for establishing a connec- 
tion in a cellular radio network, it is necessary to 
find out the location of the MS and the routing address 
required for the call. The cellular network typically 
knows the location of the MS with an accuracy of a 
larger area formed by several cells, which area is gen- 
erally called location area. When moving into a new 
location area, the MS is registered as a visiting sub- 
scriber with a subscriber register of said location 
area, i.e. with a so-called visitor location register, 
and a so-called roaming number is assigned for the MS. 
Simultaneously, the MS and the associated information 
are removed from the visitor location register of the 
old location area. In general, the cellular network ad- 
ditionally comprises at least one centralized data base, 
i.e. a so-called home location register, in which the 
information of the subscriber is stored permanently. 
When a new subscriber is registered with a visitor loca- 
tion register, information concerning the subscriber is 
requested from the home location register and the loca- 
tion information of the subscriber is simultaneously 
updated in the home location register. There is gen- 
erally a visitor location register in association with 
each of the mobile telephone exchanges and each visitor 
location register may serve several location areas. The 
basic structure and basic functions of the GSM system 
are well-known by persons skilled in the art and defined 
in the GSM standard issued by the European Telecommuni- 
cations Standards Institute ( ETSI ) . 


a home exchange, to which all mobile terminating calls 
are routed. When a subscriber leaves the area of the 
home exchange and roams into the area of another ex- 


In an analog NMT system, all subscribers have 
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change in the cellular radio nerwork, the subscriber 
register in the new exchange informs the home exchange 
of the roaming number of the subscriber^ this number 
indicating the current location of the subscriber. In 
5 case of mobile subscribers of high mobility, network 

capacity is wasted by this method: it would be most 
economical that the first exchange of the cellular radio 
network to process a call would interrogate the home 
location register of the subscriber for the roaming 

10 number of the subscriber and the call would be routed 

on the basis of the roaming number. So is made for 
instance in the GSM system, in which the subscriber 
number indicates the home location register of the sub- 
scriber. The home location register asks that visitor 

15 location register in the area of which the subscriber 

is located at the moment for the roaming number of the 
subscriber. The visitor location register sends the 
roaming number to the home location register, which 
forwards the roaming number to the interrogating 

20 exchange. On the other hand, in case of calls to mobile 

subscribers of lower mobility, signalling capacity of 
the network is wasted by the procedure according to the 
GSM system. 

In present cellular radio networks, incoming 
25 calls of all subscribers are processed in the same way. 

Signalling capacity of a cellular radio network is then 
wasted, if the cellular radio network comprises sub- 
scribers the most likely access point of which can be 
determined and subscribers the most likely access point 
30 of which cannot be determined. Network components will 

be loaded unnecessarily and the risk of overload and the 
blocking of the system will increase. 


35 
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Disclosure of the Inven-tion 

An object of the invention is to provide a 
telecommunications network in which the above drawback 
of the known networks is alleviated or entirely elimin- 
5 ated . 

This is achieved by means of a telecommunica- 
tions network of the type described in the first para- 
graph, which network is according to the invention char- 
acterized in that 
10 the telecommunications network additionally 

comprises subscriber numbers directly indicating the 
point of the network to which a call will be routed, 
without an interrogation to said at least one subscriber 
data base, 

15 the exchanges of the telecommunications network 

analyze the subscriber number related to an incoming 
call and, on the basis of the analysis, either route the 
call directly to the point of the network indicated by 
the subscriber number or make an interrogation to said 

20 at least one data base. 

In the invention, incoming calls to subscribers 
having the most likely access point (a low mobility) are 
processed in a different manner in comparison with the 
processing of incoming calls to subscribers not having 

25 the most likely access point (having a high mobility). 

The calls addressed to a subscriber having the most 
likely access point are routed directly to the most 
likely access point of the subscriber instead of making 
register interrogations. As to the calls coming to a 

30 subscriber not having the most likely access point, reg- 

ister interrogations are made at first, and subsequent- 
ly, the call is routed to the subscriber on the basis 
of the roaming number of the subscriber. 

In the telecommunications network according to 

35 the invention, the subscribers are distinguished from 
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each other on t:he basis of an information included in 
the subscriber numbers* The subscriber numbers of the 
subscribers having a high mobility do not contain any 
immediate information of the actual location of a sub- 
5 scriber or no indication of any predetermined access 

point in the network, and require an interrogation to 
subscriber data bases before a call can be routed for- 
ward. The subscribers having a low mobility have sub- 
scriber numbers indicating permanently a predetermined 

10 access point of the network, due to which a call can be 

routed directly to the access point indicated by the 
subscriber number. 

Subscriber numbers indicating directly the 
access point of the network for routing a call may com- 

15 prise at least one of the following types of subscriber 

numbers: a fixed subscriber number for a subscriber 
being permanently at the access point indicated by the 
subscriber number and a semi -fixed subscriber number for 
a subscriber being mainly at the access point indicated 

20 by the subscriber number but capable of moving also 

elsewhere in the network. 

In the invention, the location information as 
well as other subscriber data of each high mobility and 
semi -fixed subscriber are stored in a subscriber data 

25 base of the telecommunications network. The location 

etc. information of fixed subscribers need not absolute- 
ly be stored in any data base. As to data base interro- 
gations, the difference between a semi-fixed and a fixed 
subscriber consists in that an exchange serving the most 

30 likely access point of the semi -fixed subscriber may at 

times have to search for the routing data of the semi- 
fixed subscriber in the data base of the semi -fixed 
subscriber, while a home exchange searving the most like- 
ly access point of a fixed subscriber never has to 

35 search for a roaming number in case of incoming calls 
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-to the fixed subscriber, because 1:he fixed subscriber 
never moves from its most likely access point to another 
point in the telecommunications network. In this appli- 
cation, the access point has to be understood in a very 
5 wide sense- The access point may be, for instance, a 

predetermined wired subscriber line or a private branch 
exchange or some other subsystem connected to the tele- 
communications network. Further, the access point may 
be e.g- a predetermined base station, paging area or 
10 location area. Then the access point is not a predeter- 

mined wired subscriber line, but a radio channel or a 
group of radio channels available in a predetermined 
geographical area. Also a voice mail box implemented in 
the network and storing messages coming to the sub- 
15 scriber may serve as an access point. 

All calls are at first processed in an ex- 
change, which is the first to receive the incoming call 
in a telecommunications network. Hereafter, this ex- 
change is called a routing exchange- This exchange may 
20 be any exchange of the telecommunications network or any 

gateway exchange between the telecommunications network 
and any other network. Subscribers of different types 
will be recognized in the routing exchange. In case of 
an incoming call, the routing exchange analyzes the 
25 subscriber number of the called subscriber and identi- 

fies the type of the called subscriber on the basis of 
the analyzed subscriber number. In case of a call to a 
subscriber having a high mobility, the routing exchange 
identifies the home data base of the called subscriber 
30 on the basis of the subscriber number and interrogates 

the home data base for routing information. The data 
base sends the routing address of the subscriber to the 
routing exchange, which routes the call to the routing 
address. In case of a call to a semi-fixed or fixed 
35 subscriber, the routing exchange identifies the exchange 
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serving the most likely access poini: of the called sub- 
scriber on the basis of the subscriber number. The rout- 
ing exchange does not make any interrogation to the home 
data base of the subscriber, but routes the call direct- 
5 ly to the most likely access point of the called sub- 

scriber (or at least to the exchange serving the most 
likely access point of the subscriber). If the called 
semi -fixed subscriber is not at its most likely access 
point, either one of said exchanges interrogates routing 

10 information from the home data base of the subscriber, 

the home location register, which is identified by the 
exchange on the basis of predetermined parts of the sub- 
scriber number, for instance. Upon receipt of the rout- 
ing address, the exchange routes the call to the ex- 

15 change serving the current location area of the called 

subscriber . 

A Brief Description of the Drawings 

The invention will be described in more detail 
20 by means of illustrative embodiments referring to the 

attached drawings, in which 

Figure 1 illustrates a routing of a call from 
an ISDN to a semi-fixed or fixed subscriber of a cellu- 
lar radio network, when the called subscriber is at its 
25 most likely access point ( PBX ) , 

Figure 2 illustrates a signalling relating to 
a call to a semi-fixed or fixed subscriber to an exten- 
sion of a cordless subsystem (PBX) connected to the 
cellular radio network, when the called subscriber is 
30 at the extension. 

Figure 3 illustrates a routing of a call from 
the ISDN to a semi- fixed subscriber of the subsystem 
(PBX), when the called semi-fixed subscriber (MS) has 
roamed outside the subsystem (PBX) into the area of a 
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base station (BTS) belonging to the service area of an 
exchange (MSG) of the cellular radio network. 

Figure 4 illustrates a routing of a call from 
the ISDN to a high mobility subscriber of the cellular 
5 radio network, when the subscriber has roamed to the 

subsystem (PBX) connected to the cellular network. 

Figure 5 illustrates a routing of a call from 
the ISDN to a high mobility subscriber (MS) of the cel- 
lular radio network, when the subscriber (MS) is within 
10 the area of the cellular radio network and not in the 

subsystem (PBX) connected to the cellular radio network. 
Figure 6 illustrates a second way of attending 
to the routing of a call from the ISDN to a semi-fixed 
subscriber (MS) of the subsystem (PBX), when the called 
15 semi-fixed subscriber (MS) has roamed outside the sub- 

system (PBX) into the area of a base station (BTS) be- 
longing to the service area of an exchange (MSG) of the 
cellular radio network. 

Figure 7 illustrates a third way of attending 
20 to the routing of a call from the ISDN to a semx-fixed 

subscriber (MS) of the subsystem (PBX), when the called 
semi-fixed subscriber (MS) has roamed outside the sub- 
system (PBX) into the area of a base station (BTS) be- 
longing to the service area of an exchange (MSG) of the 
25 cellular radio network. 

Description of the Preferred Embodiments of the Inven- 
tion 

Accordingly, the invention will be explained 
30 in the following by using as an example a GSM cellular 

radio network, to which is connected a subsystem, which 
in this example is a cordless private branch exchange. 
However, the invention may also be applied to other cel- 
lular radio networks and systems. The invention may fur- 
35 ther be applied to wired telecommunications networks. 
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such as telephone networks, in which the subscribers may 
move and the mobility is under control. In this example, 
the most likely access point of a subscriber of the sub- 
system to the cellular radio network is located in its 
5 subsystem, e.g. in the private branch exchange. The 

subsystem of the example comprises both wired and cord- 
less extensions. Users of the wired extensions are fixed 
subscribers of the cellular radio network, as described 
above. On the other hand, users of the cordless exten- 

10 sions of the private branch exchange are divided into 

fixed or semi-fixed subscribers of the cellular radio 
network, as described above, A user of a cordless exten- 
sion of the private branch exchange, capable of moving 
within the area of the subsystem only, is a fixed sub- 

15 scriber of the cellular radio network. A user of a cord- 

less extension of the private branch exchange, capable 
of moving, except in its own subsystem, also in some 
other subsystems connected to the cellular radio network 
and possibly also in the primary cellular radio network 

20 itself, is a semi- fixed subscriber of the cellular radio 

network. The high mobility subscribers presented in this 
invention are in this example subscribers of the cellu- 
lar radio network, possibly capable of being registered 
also with an extension of the subsystem and using the 

25 services of the cellular radio network in said exten- 

sion. 

Figure 1 illustrates a routing of a call from 
an ISDN to a semi-fixed or fixed subscriber of a cellu- 
lar radio network, when the called subscriber is at its 

30 most likely access point. In this example, the most 

likely access point of the called subscriber is a cord- 
less subsystem PBX or its extension connected to the 
cellular radio network. The ISDN routes the call to the 
cellular radio network GSM, in which the call is pro- 

35 cessed initially in an exchange GMSC. The GMSC performs 
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an analysis of the subscriber number and routes the call 
on the basis of the subscriber number analysis directly 
to that exchange HMSC of the cellular radio network 
which serves the most likely access point of the semi- 
5 fixed or fixed subscriber . Accordingly, the GMSC does 

not make an interrogation to a Home Location Register 
HLR of the subscriber for a roaming number for the 
called subscriber • It shall be noted that the GMSC does 
not in this connection absolutely signify a gateway ex- 

10 change of the GSM network (Gateway Mobile Services 

Switching Centre, GMSC), meaning expressly a gateway 
exchange between a fixed telephone network PSTN/ ISDN and 
a GSM network and being the first exchange of the cellu- 
lar radio network to process the calls coming from the 

15 PSTN/ISDN. However, in case of calls from the cellular 

radio network, the first exchange to process a call is 
not absolutely the gateway exchange between the PSTN/ 
ISDN and the cellular radio network, but it may be any 
exchange of the cellular radio network. In case of calls 

20 from another network, the first exchange to process a 

call, making e,g. a data base interrogation, may also 
be an exchange of this other network. In this connec- 
tion, the abbreviation GMSC is thus used in a wider 
sense than in the GSM network. 

25 Three different solutions are set forth to 

distinguish the subscribers. In two solutions, the num- 
bers of the high mobility subscribers and the semifixed/ 
fixed subscribers have different formats and in one 
solution identical. These solutions will be described 

30 later in this specification. 

The numbering to be used in the cellular radio 
network according to the invention is examined in the 
following. An MSISDN number used in a GSM network con- 
sists of three sections: CC NDC SN, in which CC = Coun- 

35 try Code (length 1 to 3 digits), NDC = National Destina- 


wo 95/09514 


PCT/F194/00437 


11 

irion Code (no definite length) and SN « Subscriber Num- 
ber (no definite length). The maximum length of the 
MSISDN number is 12 digits at this moment, but the maxi- 
mum length grows to 15 digits by January 1, 1997. The 
semi-fixed and fixed subscriber numbers of the cellular 
radio network according to the invention differ from the 
MSISDN numbers, as far as their format is concerned. The 
format of the subscriber number of a high mobility sub- 
scriber differs or does not differ from the format of 
the MSISDN number, depending on the numbering scheme 
selected. In the following, two solutions for numbering 
the subscribers of the cellular radio network according 
to the invention will be examined. With an Increasing 
maximum length of the number, the lengths of the separ- 
ate sections of the number can be increased from the 
lengths to be presented below as an example. 

The first way of implementing a numbering of 
the subscribers of the cellular radio network according 
to the invention is a so-called MSC/HLR numbering. In 
the MSC/HLR numbering, the numbers of the high mobility, 
semi-fixed and fixed subscribers have an identical for- 
mat. The format of an MSC/HLR number is as follows: CC 
NDC MH EN, in which CC ^ Country Code, NDC = National 
Destination Code (no definite length), MH « identifier 
of an exchange serving the most likely access point of 
a semi -fixed or fixed subscriber or identifier of a home 
location register serving a high mobility subscriber 
(e.g. 2 digits), EN = subscriber- specific number (e.g. 
5 digits ) . An MSC/HLR number could look like this , for 
instance: 358 50 55 12345. In the MSC/HLR number of a 
high mobility subscriber, the MH identifies the home 
location register of the subscriber- In the MSC/HLR 
number of a semi-fixed and fixed subscriber, the MH 
identifies the exchange serving the most likely access 
point of the subscriber. In case of a call to a sub- 
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scriber having an MSC/HLR number, the first exchange 
GMSC to process the call in the cellular radio network 
analyzes the MH from the called subscriber number, and 
if the MH identifies a home location register HLR of the 
5 cellular radio network, the GMSC routes the call to the 

HLR identified by the MH, and if the MH identifies an 
exchange HMSC of the cellular radio network, the GMSC 
routes the call directly to the HMSC. The MSC/HLR num- 
bering divides a number space of the cellular radio 
10 network into sections. 

The second way of implementing a numbering of 
the subscribers of the cellular radio network according 
to the invention is a so-called pref ix+exchange number- 
ing. In the pref ix+exchange numbering, differing from 
15 the MSC/HLR numbering, the format of the subscriber num- 

ber of a high mobility subscriber is different from that 
of the subscriber number of a semi-fixed or fixed sub- 
scriber. In the pref ix+exchange numbering, a high mobi- 
lity subscriber uses an MSISDN number described above 
20 and the format of a fixed subscriber number is as fol- 

lows: CC NDC PFX M EN, in which CC = Country Code, NDC 
= National Destination Code, PFX = identifier of semi- 
fixed and fixed subscriber numbers, M = number of an 
exchange serving the most likely access point of the 
25 subscriber, EN - subscriber-specific number. The first 

section PFX of the subscriber number separates the num- 
bers of the semi- fixed and fixed subscribers from the 
other numbers of the cellular radio network. According- 
ly, the part of the number space of the cellular radio 
30 network beginning with the identifier PFX is reserved 

only for semi-fixed and fixed subscriber numbers. In 
case of a call to a subscriber having a pref ix+exchange 
number, the first exchange (GMSC) to process the call 
in the cellular radio network detects on the basis of 
35 the identifier PFX that the called subscriber number is 
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a semi -fixed or fixed subscriber number and -the GMSC 
rout;es "the call on the basis of -the exchange number M 
in t:he subscriber number to an exchange HMSC serving the 
access point indicated by the subscriber number and 
5 routing the call to the called subscriber on the basis 

of the EN. 

The third way of implementing a numbering of 
the subscribers of the cellular radio network according 
to the invention is a so-called prefix numbering, espe- 

10 cially suitable for numbering subsystems to be connected 

to the cellular radio network. As in the pref ix+exchange 
numbering, the foarmat of the subscriber number of a high 
mobility subscriber is also in the prefix numbering dif- 
ferent from that of the subscriber number of a semi- 

15 fixed or fixed subscriber. A high mobility subscriber 

uses an MSISDN number described above and a semi -fixed 
and fixed subscriber use a prefix number having the 
following format: CC NDC PFX SS EN, in which CC = Coun- 
try Code, NDC = National Destination Code (no definite 

20 length), PFX = identifier of a semi-fixed and fixed 

subscriber number (e.g. 1 digit), SS = number of subsys- 
tem connected to the cellular radio network and contain- 
ing the most likely access point of the subscriber (e.g. 
3 digits), EN = subscriber- specific number (e.g. number 

25 of an extension of the subsystem) (e.g. 3 digits). A 

prefix number could look like this, for instance: 358 
50 9 555 123. On the basis of the identifier PFX, the 
first exchange GMSC to process a call in the cellular 
radio network detects that the number of the called 

30 subscriber is a subscriber number of some subsystem. On 

the basis of the SS, the GMSC detects within the service 
area of which exchange said subsystem is located. The 
GMSC routes the call to said subsystem, which routes the 
call further to the subscriber. For each call, the GMSC 

35 analyzes at least the first two sections of the sub- 
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scriber number of the called subscriber: in case of a 
high mobility subscriber number, these two sections 
indicate to the GMSC which HLR the GMSC shall ask for 
a roaming number MSRN, and in case of a prefix number, 
5 the sections tell that the GMSC has to route the call, 

without making any register interrogations, directly to 
an exchange HMSC serving the most likely access point 
of the called subscriber. Each exchange of the cellular 
radio network according to the invention must be capable 
10 of analyzing, in addition to ordinary MSISDN numbers, 

numbers of semi- fixed and fixed subscribers, because any 
exchange may have to perform it- 

In the presented embodiment, the location in- 
formation of each high mobility and semi-fixed subscrib- 
15 er and other information concerning the subscriber are 

stored in the home location register HLR of the cellular 
radio network, called subscriber home register. It is 
not absolutely necessary to store location etc. informa- 
tion of fixed subscribers in any HLR. As far as home 
20 register interrogations are concerned, the difference 

between a semi-fixed and a fixed subscriber consists 
therein that the exchange HMSC serving the most likely 
access point of a semi- fixed subscriber may sometimes 
have to interrogate the roaming number of the semi- fixed 
25 subscriber from the home location register, while in 

case of calls to a fixed subscriber, the home exchange 
HMSC serving the most likely access point of the fixed 
subscriber never has to make any interrogation for a 
roaming number, because a fixed subscriber never moves 
30 from its most likely access point to another point in 

the cellular radio network. As to the HLR, semi-fixed 
numbers are valid MSISDN numbers. Also fixed numbisrs may 
be valid MSISDN numbers, as far as the HLR is concerned. 

Figure 2 illustrates a signalling in a cellular 
35 radio network, relating to a call to a semi-fixed or 
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fixed subscriber to an extension of a cordless subsys- 
tem PBX connected to the cellular radio network, when 
the called subscriber is located at the extension. Ver- 
tical beams depict network elements of the cellular 
5 radio network, the subsystem PBX connected to the cel- 

lular radio network and the cordless extension CPP of 
the subsystem connected to the cellular radio network. 
When a semi -fixed subscriber is called, no register 
interrogations are made and the first exchange GMSC to 

10 process the call in the cellular radio network adds to 

an I AM (e.g. user-to-user information or another infor- 
mation field) going to an exchange HMSC serving the most 
likely access point of the called subscriber an informa- 
tion of that the HMSC has to use only ISDN information 

15 for a call setup. The exchanges of the cellular radio 

network shall be modified to understand this informa- 
tion, because it has not been defined originally in the 
lAM or elsewhere in the cellular radio network. It is 
not necessary to include an information of using ISDN 

20 signalling in the lAM, but the information may be in- 

cluded in the subscriber number. The HMSC then makes 
decisions independently on the basis of the called sub- 
scriber number. The HMSC thus continues setting up the 
call to the subsystem by ISDN signalling (= setup mes- 

25 sage) and the subsystem routes the call finally to the 

called subscriber on the basis of its extension number. 
Subscriber paging, subscriber authentication, ciphering 
and allocation of temporary subscriber identity are 
performed in this example within the subsystem, the 

30 cellular radio network not participating therein in any 

way. This also reduces the signalling load related to 
a call setup. 

Figure 3 illustrates a signalling in a cellular 
radio network, relating to a call from an ISDN to a 

35 semi-fixed or fixed subscriber to an extension of a 
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cordless subsystem PBX connectred to the cellular radio 
network, when the called subscriber has left its most 
likely access point in the subsystem and made a location 
updating in the cellular radio network in a Visitor 
5 Location Register VLR serving the service area of an 

exchange MSC. The ISDN routes the call to the cellular 
radio network GSM, in which the call is initially pro- 
cessed in an exchange GMSC, The GMSC performs an analy- 
sis of the subscriber number ( 1 ) and routes the call on 
10 the basis of the subscriber number analysis directly to 

that exchange HMSC of the cellular radio network which 
serves the most likely access point of the semi-fixed 
or fixed subscriber. The HMSC routes the call directly 
to the most likely access point of the called subscriber 
15 on the basis of the subscriber number and the routing 

information contained in its routing table. Since the 
called subscriber is not at its most likely access point 
and the subscriber has made a location updating in the 
cellular radio network, the call is routed from the most 
20 likely access point of the subscriber back to the HMSC 

( 2 ) by using a predetermined signalling message intended 
for this purpose. The HMSC knows on the basis of the 
used message and its transmitter that it has to release 
the connection between the subsystem PBX and the HMSC 
25 (3) and to make an interrogation to the HLR for the 

roaming number (4). Further, the HLR requests the VLR 
serving the current location area of the subscriber to 
send the roaming number MSRN on the basis of a sub- 
scriber identity IMSI of the subscriber. The VLR sends 
30 the MSRN to the HLR, which forwards the MSRN to the 

HMSC. The HMSC routes the call on the basis of the re- 
ceived MSRN to an exchange MSC (5) serving the current 
location area of the subscriber and routing the call 
further to the subscriber MS. 
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When a call is routed from the subsystem PBX 
to the HMSC, the PBX needs to send only the called sub- 
scriber number to the HMSC, because the HMSC has already 
generated a call-specific data record from the call 
5 earlier, which record has been identified by the HMSC 

by means of the called subscriber number • So, the HMSC 
is capable of releasing the connection to the most 
likely access point of the subscriber on the basis of 
the called subscriber number and the information con- 

10 tained in the call-specific data record. The connection 

between the HMSC and the most likely access point of the 
called subscriber may also be maintained. An information 
of the location updating made by the subscriber in the 
cellular ra^o network may be transmitted to the most 

15 likely access point of the subscriber for instance as 

follows. When the subscriber makes its first location 
updating in the cellular radio network after having left 
its most likely access point, the subscriber HLR sends 
a location cancellation message to the visitor location 

20 register serving the most likely access point of the 

subscriber. The visitor location register serving the 
most likely access point of the subscriber sends an 
information of the location cancellation to that ex- 
change to which the visitor location register is con- 

25 nected e.g. along an information path common to tbe 

exchange and the visitor location register and said 
exchange sends the same information to the most likely 
access point of the subscriber e.g. by using a User Sig- 
nalling Bearer Service message of DSS.l subscriber sig- 

30 nailing in a manner predetermined for this particular 

purpose. Accordingly, there exists an information of the 
location updating made by the semi -fixed subscriber in 
the cellular radio network at the most likely access 
point of the subscriber and a call to the subscriber can 

35 be routed from the most likely access point of the sub- 
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scriber back "to the HMSC serving the most likely access 
point of the subscriber and routing the call further by 
means of the subscriber roaming number. In this case, 
an information of a removal of the subscriber from its 
5 most likely access point is stored primarily at this 

likely access point. 

Figure 4 illustrates a routing of a call from 
an ISDN to a high mobility subscriber of a. cellular 
radio network, the high mobility subscriber has roamed 
10 into a subsystem connected to the cellular radio network 

and uses through a cordless extension of the subsystem 
the services of the cellular radio network by means of 
its subscriber identity in the cellular radio network. 
The ISDN routes the call to the first exchange GMSC to 
15 process the call in the cellular network. The GMSC iden- 

tifies the HLR of the subscriber on the basis of the 
first digits of the subscriber number and makes an in- 
terrogation to the subscriber HLR for the roaming number 
MSRN, The HLR requests the VLR serving the current loca- 
20 tion area of the subscriber to send the MSRN. The VLR 

sends the roaming number to the HLR, which forwards the 
MSRN to the GMSC. The GMSC then routes the call on the 
basis of the MSRN to the subscriber. 

Figure 5 illustrates a routing of a call from 
25 an ISDN to a high mobility subscriber of a cellular 

radio network, when the high mobility subscriber is 
within the area of the cellular radio network and not 
in a subsystem connected to the cellular radio network. 
The ISDN routes the call from the calling subscriber of 
30 the ISDN to the first exchange GMSC to process the call 

in the cellular network. The GMSC identifies the HLR of 
the subscriber on the basis of the first digits of the 
subscriber number and makes an interrogation to the HLR 
for the roaming number MSRN. The HLR requests the VLR 
35 serving the current location area of the subscriber to 
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send -the MSRN, on -bhe basis of a subscriber iden1:it:y 
IMSI of the subscriber. The VLR sends "the roaming number 
to the HLR, which forwards the MSRN to the GMSC. The 
GMSC then routes the call to the subscriber on the basis 
5 of the MSRN. 

The invention may also be modified a little. 
In the following, one alternative manner of processing 
a call coming to a semi -fixed or fixed subscriber will 
be described. In case of a call to a semi-fixed or fixed 

10 subscriber, the first exchange GMSC to process the call 

in the cellular radio network routes the call to an ex- 
change HMSC serving the most likely access point of the 
subscriber. Immediate measures of the HMSC now depend 
on whether the called subscriber is at its most likely 

15 access point or not. If the called subscriber is a fixed 

subscriber, the measures are straightforward: a fixed 
subscriber is always at its most likely access point, 
due to which the HMSC routes the call directly to it 
without any other measures. On the other hand, if the 

20 called subscriber is a semi -fixed subscriber, the HMSC 

checks a particular parameter in the HMSC or in a visi- 
tor location register in connection with the HMSC, which 
parameter indicates whether the semi -fixed subscriber 
is at its most likely access point or not. The parameter 

25 is set by the visitor location register serving the most 

likely access point of the semi- fixed subscriber. When 
the semi-fixed subscriber makes the first location up- 
dating in the cellular radio network after having left 
its most likely access point and the visitor location 

30 register serving the most likely access point of the 

semi -fixed subscriber receives a subscriber location 
cancellation from the home location register of the 
subscriber, the visitor location register serving the 
most likely access point of the subscriber sets a para- 

35 meter to indicate that the subscriber is not at its most 
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likely access point. When -the semi-fixed subscriber 
returns to its most likely access point again and makes 
a location updating in the visitor location register 
serving the most likely access point of the subscriber, 
5 the visitor location register sets a parameter to indi- 

cate that the subscriber is at its most likely access 
point. TVnd, when a call comes to the semi- fixed sub- 
scriber indicated to be at its most likely access point 
by the parameter indicating the location with an accu- 
10 racy described above, the HMSC routes the call directly 

to the most likely access point of the subscriber. On 
the other hand, if the parameter indicates that the 
called semi-fixed subscriber is somewhere else than at 
its most likely access point, the HMSC makes an interro- 
15 gat ion to the home location register of the subscriber 

for the roaming number of the subscriber. The HMSC iden- 
tifies the home location register of the subscriber e.g. 
on the basis of predetermined sections of the subscriber 
number or on the basis of the VLR data. Upon receipt of 
20 the roaming number, the HMSC routes the call to the 

current location area of the subscriber. 

In the following, the above alternative manner 
of processing a call coming to a semi-fixed or fixed 
subscriber is described on the basis of an illustrative 
25 embodiment of Figure 5. As in the previous examples, the 

calling subscriber is in an ISDN. The first exchange 
GMSC to process the call in the cellular radio network 
analyzes the subscriber number of the called subscriber 
and routes the call on the basis of the number analysis 
30 to a cellular radio network exchange HMSC serving the 

most likely access point of the semi-fixed subscriber. 
The HMSC does not route the call directly to the most 
likely access point of the subscriber, but checks the 
parameter indicating the location of the serai-fixed 
35 subscriber. Because the parameter indicates that the 
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subscriber is in the cellular radio network, the HMSC 
makes an interrogation to the HLR for the subscriber 
MSRN. On the other hand, the HLR requests the VLR serv- 
ing the current location area of the subscriber to send 
5 the MSRN on the basis of an IMSI of the subscriber in 

the cellular radio network. The VLR sends the MSRN to 
the HLR, which forwards the MSRN to the HMSC. The HMSC 
routes the call on the basis of the received MSRN to an 
MSC serving the current location area of the subscriber 

10 and routing the call further to the subscriber MS. 

Figure 7 illustrates a third alternative to 
route an incoming call to a semi -fixed subscriber having 
left its most likely access point. The calling subscrib- 
er is in an ISDN as in the previous examples- The ISDN 

15 routes the call to a cellular radio network GSM, in 

which the call is initially processed in the exchange 
GMSC. The GMSC makes a subscriber number analysis (1) 
and routes the call on the basis of the subscriber num- 
ber analysis directly to that exchange HMSC of the cel- 

20 lular radio network which serves the most likely ac- 

cess point of a semi-fixed or fixed subscriber. The HMSC 
routes the call to the most likely access point of the 
subscriber. Since the subscriber is not there, the call 
is routed back to the HMSC from the most likely access 

25 point of the subscriber (2) and the HMSC releases the 

connection between the most likely access point of the 
subscriber and the HMSC ( 3 ) . The call is routed from the 
HMSC back to the GMSC ( 4 ) , which releases the connection 
between the HMSC and GMSC by means of a release message 

30 and a suitable cause code 1(5). If a TUP is used as a 

signalling method between the exchanges, e.g. a Diver- 
sion-Request Message can be used as a release message. 
No cause code is then needed. On the other hand, if an 
ISUP is used as a signalling method between the ex- 

35 changes, a release message provided with the cause code 
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Called user Not Reachable can be used. A connection be- 
tween the exchanges can also be left unreleased. Upon 
release of a connection, the GMSC makes an interrogation 
to the home location register for the roaming number of 
5 the called subscriber (6) and routes the call to the 

current location area of the subscriber on the basis of 
the roaming number ( 7 ) . 

Also in the first-described modification of the 
invention according to the embodiment illustrated in 
10 Figure 6, the connection between the HMSC and GMSC can 

be released and, instead of the HMSC, the GMSC can make 
a home register interrogation. 

The figures and the associated specification 
are only intended to illustrate the invention. As to the 
15 details, the telecommunications radio network may vary 

within the scope and spirit of the claims. 
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Claims: 

!• A telecommunicatzions network, comprising ex- 
changes (MSG, HMSC, GMSC), subscriber stations (MS), at 
5 least part of them being capable of moving in the net- 

work, as well as at least one subscriber data base (VLR, 
HLR) for maintaining location information of subscrib- 
ers, and the telecommunications network utilizing sub- 
scriber numbers so that the incoming calls to the sub- 

10 scriber numbers are routed in the telecommunications 

network by means of a routing data interrogation made 
to at least one subscriber data base, 
characterized in that 

the telecommunications network additionally 

15 comprises subscriber numbers directly indicating the 

point of the network to which a call will be routed, 
without an interrogation to said at least one subscriber 
data base, 

the exchanges (MSG, GMSC, HMSG) of the telecom- 
20 munications network analyze the subscriber number re- 

lated to the incoming call and, on the basis of the ana- 
lysis, either route the call directly to the point of 
the network indicated by the subscriber number or make 
an interrogation to said at least one data base (VLR, 
25 HLR). 

2. A telecommunications network according to 
claim 1, characterized in that the sub- 
scribers are classified on the basis of mobility into 
subscribers having a high mobility and subscribers hav- 

30 ing a low mobility, and that the subscribers having a 

high mobility have said subscriber * numbers not directly 
containing any information of the actual location of a 
subscriber having a number and not indicating any pre- 
determined access point in the network and whereby, in 

35 case of incoming calls, the first exchange (GMSG) of the 
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telecommunications network to process the call makes an 
interrogation to a data base (HLR) of the called sub- 
scriber for routing information (MSRN) and routes the 
call on the basis of the received routing information 
5 (MSRN) to an exchange (MSG) serving the current access 

point of the subscriber, and that the subscribers having 
a low mobility have said subscriber numbers indicating 
fixedly a predetermined access point of the network, 
whereby, in case of calls to a subscriber having such 

10 a subscriber number, the first exchange (GMSC) to pro- 

cess the call does not make any data base interrogation, 
but routes the call on the basis of the information in- 
cluded in the subscriber number directly to an exchange 
( HMSC ) of the telecommunications network serving the 

15 access point (PBX) indicated by the subscriber number* 

3. A telecommunications network according to 
claim 2, characterized in that said sub- 
scriber numbers indicating directly the point of the 
network to which a call is routed comprise at least one 

20 of the following types of subscriber numbers: a fixed 

subscriber number for a subscriber which is fixedly at 
the access point indicated by the subscriber number and 
a semi- fixed subscriber number for a subscriber which 
is mainly at the access point indicated by the sub- 

25 scriber number, but can also move elsewhere in the net- 

work. 

4, A telecommunications network according to 
claim 3, characterized in that 

an exchange (HMSC) of the telecommunications 
30 network serving an access point (PBX) indicated by a 

subscriber number routes an incoming call further to the 
access point (PBX) indicated by the subscriber number, 

an information of whether a semi-fixed sub- 
scriber is at the access point indicated by the sub- 
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scriber number or not: is main-tained at; the access point: 
indicated by the subscriber number, 

an information of the location of a subscriber 
having left the access point indicated by its subscriber 
5 number is maintained in the subscriber data bases of the 

telecommunications network. 

5. A telecommunications network according to 
claim 4, characterized in that 

if a subscriber is not at an access point (PBX) 
10 indicated by a semi- fixed subscriber number, the call 

is routed back to an exchange (HMSC) of the telecommuni- 
cations network serving the access point (PBX) indicated 
by the subscriber number, which exchange makes an inter- 
rogation to a subscriber data base (HLR) of the sub- 
15 scriber for routing information (MSRN) of the called 

subscriber and routes the call on the basis of the 
received routing information (MSRN) to an exchange (MSG) 
serving the current location area of the subscriber, 

6. A telecommunications network according to 
20 claim 4, characterized in that 

if a subscriber is not at an access point (PBX) 
indicated by a semi- fixed subscriber number, the call 
is routed back to an exchange (HMSC) of the telecommuni- 
cations network serving the access point (PBX) indicated 

25 by the subscriber number and further back to the ex- 

change (GMSC) having been the first to process the call 
in the telecommunications network, which exchange makes 
an interrogation to a subscriber data base (HLR) of the 
subscriber for routing information (MSRN) of the called 

30 subscriber and routes the call on the basis of the 

received routing information (MSRN) to an exchange (MSC) 
serving the current location area of the subscriber. 

7. A telecommunications network according to 
claim 3, characterized in that 
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an informatiion of whether a semi-fixed sub- 
scriber is or is not: a1: an access point indicated by its 
subscriber number is maintained in an exchange and/or 
data bases of the telecommunications network serving the 
5 access point (PBX) indicated by the subscriber number, 

an information of the location of a subscriber 
having left an access point indicated by its subscriber 
number is maintained in the subscriber data bases of the 
telecommunications network, 

10 the exchange serving the access point indicated 

by the subscriber number checks whether the subscriber 
is at the access point or not, 

if the subscriber is at the access point (PBX) 
indicated by its subscriber number, the exchange (HMSC) 

15 of the telecommunications network serving the access 

point (PBX) indicated by the subscriber number routes 
the call to the access point indicated by the called 
subscriber number, 

if the subscriber is not at the access point 

20 (PBX) indicated by the semi-fixed subscriber number, the 

exchange (HMSC) serving the access point (PBX) indicated 
by the subscriber number makes an interrogation to the 
subscriber data base (HLR) of the subscriber for routing 
information (MSRN) of the called subscriber and routes 

25 the call on the basis of the received routing informa- 

tion (MSRN) to an exchange (MSG) serving the current 
location area of the subscriber. 

8 . A telecommunications network according to 
claim 2 or 3, characterized in that the 

30 format of the subscriber numbers of the telecommunica- 

tions network is as follows: CC NDC MH EN, in which CC 
= Country Code, NDC = National Destination Code, MH = 
number of the exchange (HMSC) serving the access point 
(PBX) indicated by a semi-fixed or fixed subscriber num- 

35 ber or number of the subscriber data base (HLR) serving 
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a subscriber having a high mobilit:y, EN = subscriber- 
specific number, 

9 . A -teleconununica-tions network according to 
claim 8, characterized in that the first 

5 exchange (GMSC) to process an incoming call in the tele- 

communications network analyzes the MH from the called 
subscriber number and if the MH identifies some sub- 
scriber data base (HLR) of the telecommunications net- 
work, the first exchange (GMSC) to process the call in 

10 the telecommunications network makes an interrogation 

to the subscriber data base (HLR) identified by the MH 
for routing information (MSRN) of the called subscriber 
and if the MH identifies some exchange (HMSC) of the te- 
lecommunications network, the exchange (GMSC) routes the 

15 call directly to the ex- change (HMSC) identified by the 

MH. 

10. A telecommunications network according to 
claim 2 or 3, characterized in that the 
format of a semi- fixed and fixed subscriber number is 

20 as follows: CC NDC PFX M EN, in which CC = Country Code, 

NDC = National Destination Code, PFX = identifier of 
semi-fixed and fixed subscriber numbers, M = number of 
the exchange (HMSC) serving the access point (PBX) indi- 
cated by the semi-fixed or fixed subscriber number, EN 

25 = subscriber-specific number. 

11. A telecommunications network according to 
claim 10, characterized in that the first 
exchange (GMSC) to process an incoming call in the tele- 
communications network detects on the basis of the iden- 

30 tifier PFX that the called subscriber number is a semi- 

fixed or fixed subscriber number and the first exchange 
(GMSC) to process the call in the telecommunications 
network routes the call on the basis of the exchange 
number M included in the subscriber number to the ex- 

35 change (HMSC) serving the access point (PBX) indicated 
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by -the subscriber number, which exchange routes the call 
to the called subscriber on the basis of the EN number, 

12. A telecommunications network according to 
claim 8 or 10, characterized in that the 

5 format of a semi- fixed and fixed subscriber number is 

as follows: CC NDC PFX SS EN, in which CC = Country 
Code, NDC = National Destination Code, PFX = identifier 
of the semi-fixed and fixed subscriber number, SS = 
number of a subsystem connected to the telecommunica- 
10 tions network and including the access point (PBX) indi- 

cated by the semi- fixed or fixed subscriber number, EN 
~ subscriber- specific number. 

13. A telecommunications network according to 
claim 12, characterized in that the first 

15 exchange (GMSC) to process an incoming call in the tele- 

communications network detects on the basis of the iden- 
tifier PFX that the subscriber number is semi-fixed or 
fixed and the first exchange (GMSC) to process the call 
in the telecommunications network routes the call on the 

20 basis of the SS number to the exchange (HMSC) serving 

a subsystem of the called subscriber and routing the 
call, likewise on the basis of the SS, to the subsystem 
of the called subscriber, and finally, the subsystem of 
the called subscriber routes the call to the called sub- 

25 scriber on the basis of the EN. 

14. A telecommunications network according to 
claim 4, 5, 6 or 7, characterized in that 
the access point indicated by the subscriber number, the 
exchange (HMSC) and/or the subscriber data base serving 

30 it comprises a parameter indicating whether the sub- 

scriber is at the access point (PBX) indicated by its 
subscriber number or not. 

15. A network according to claim 1, char- 
acterized in that only ISDN signalling is used 

35 between a telecommunications network and a subsystem 
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connected "bo it, instead of using the signalling of the 
telecommunications network . 
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